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SECTION 1 
CHARACTERISTICS 


General Information 


The Type 2A61 is a highly sensitive differential amplifier 
designed for use with all Tektronix Type 560-Series oscillo- 
scopes. Bandpass of the unit is adjustable to attenuate all 
frequencies except those being observed. In addition, a 
line-frequency notch filter can be switched in to minimize 
signals in the line-frequency region. 


A trace-restorer pushbutton returns the trace if it is driven 
off the crt by a large transient. Front-panel controls can 
connect the amplifier inputs to an internal common-mode 
signal for a check of common-mode rejection, or ground 
the inputs of the amplifier for a no-signal reference display. 


Maximum sensitivity of the Type 2A61 is 10 microvolts 
per division of deflection. A variable attenuator provides 
uncalibrated sensitivity adjustment to about 2.5X each cali- 
brated sensitivity setting. 


Operating Characteristics 


Differential or single-signal input: 0.01 
mv/div to 20 mv/div (45% accuracy at 
1 kc) in all calibrated steps: 0.01, 0.02, 
0S, Whi 2, Os. 1, % 5, WO, chitel 20) 
mv/div. Variable attenuator range is at 
least 2.5:1 at any setting of the MILLI- 
VOLTS/DIV. switch. 


Greater than 50,000:1 up to 10 ke with up 
to 5-volt peak-to-peak common-mode sig- 


Sensitivity 


Common-Mode 
Rejection Ratio 


nal. 
Frequency Upper and lower 3-db points individually 
Response adjustable in fixed steps, within +30% 


of indicated frequency. 


Upper (upper (3-db frequency): 300 
—100 ke, 60 kc, 6kc, 600 cps and 60 cps. 


Lower (lower 3-db frequency): 0.06-0.1’ 


cps, 0.6cps, 6cps, 60cps, and 600 cps. 


Line Notch Filter 


Inputs 


Input Impedance 


Maximum Input 
Voltage 
(A-B mode) 


Maximum Input 
Voltage 
(A—B mode) 


Residual Noise 


Construction 
Finish 


Net Weight 


Greater than 50X (about 34-db) attenua- 
tion: at *60 cps. 


Two inputs are available to the differential 
amplifier (A and —B). Either or both inputs 
can be selected with the INPUT SELECTOR 
switch. 


Each input: 10 megohms (1%) paralleled 
by approximately 50 picofarads. 


+5 volts, peak, ac and dc combined. 


Depends on setting of MILLIVOLTS/DIV. 
switch: 


+600 mv @ 20 mv/div 
+400 my @ 10 mv/div 
+250 mv @ 5 mv/div 
+125 mv @ 2 mv/div 
+100 mv @ 1 mv/div 


+90 mv @ .5 to .01 mv/div 


20 volts maximum, peak-to-peak, in any 
50 ms time interval with INPUT SELECTOR 
switch at GND. 


Aluminum-alloy chassis. 
Photo-etched anodized front panel. 


4.2 lbs. 


*The 60-cycle line-notch filter is standard; 50 and 400 cps filters 
are also available. 
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SECTION 2 
OPERATING INSTRUCTIONS 


FUNCTION OF FRONT-PANEL CONTROLS 
AND CONNECTORS 


INPUT Connector 


The INPUT connector is designed to mate with the low- 
noise input cable supplied with Type 2A61. Pin connec- 
tions of the INPUT connector are shown on the front panel 
of the instrument. 


INPUT SELECTOR Switch 


The INPUT SELECTOR is a five-position rotary switch that 
permits selection of the various input connections for the 
Type 2A61. The A-B position connects both the A and B 
terminals of the INPUT connector to the input circuit for 
differential operation. With differential operation, common- 
mode signals are rejected, and only the difference of the two 
signals is amplified and displayed on the crt. The GND 
position grounds both inputs to the first amplifier stage’ in 
the Type 2A61 (but not the A and B terminals of the INPUT 
connector). The CM setting internally connects a 5-volt 
peak-to-peak sine wave, at line frequency, to the A and B 
inputs for checking differential rejection ratio. The A and 
—B positions of the INPUT SELECTOR switch couple the 
applied signal to either the A or B side of the amplifier. A 
signal applied to the A side of the amplifier will be dis- 
played on the crt with conventional polarity (i.e., an in- 
creasing positive voltage moves the trace upwards, and an 
increasing negative voltage moves the trace downwards) 
while the input signal is inverted in the —B position. 


MILLIVOLTS/DIV. Switch 


Selects one of eleven deflection factors. Accuracy is( +5% ) 
at 1 kc when the VARIABLE control is set fully clockwisé 


the FILTER switch is set to OUT. 


VARIABLE Control 


The VARIABLE control is the red knob concentric with 
the MILLIVOLTS/DIV. switch. The WARIABLE control in- 
creases the deflection factor (decreases sensitivity) by a fac- 
tor of at least 2.5X when it is set fully counterclockwise 
at each setting of the MILLIVOLTS/DIV. switch. The UNCAL. 
lamp lights when the VARIABLE control is not in the CALIB. 
position. 


US BAL. Control 


The DC BAL. control is a front-panel screwdriver adjust- 
ment. It sets the trace for minimum shift as the MILLIVOLTS/ 
DIV. switch is turned throughout its range. The DC BAL. 
control may need to be set occasionally during the regular 
use of the instrument (see ‘Operating Considerations’ in 
this section). 


® 


FREQUENCY RESPONSE Controls 


The FROM control (black knob) sets the approximate 
lower 3-db frequency limit of the Type 2A61. The TO con- 
trol (red knob) sets the upper 3-db frequency limit of the 
Type 2A61. The frequency response of the Type 2A61 at the 
various settings of the FREQUENCY RESPONSE controls is 
shown in Fig. 2-1. 


DIFF BAL. Control 


The DIFF BAL. control is a front-panel screwdriver ad- 
justment used to set the Type 2A61 for optimum rejection 
of a common-mode signal with the INPUT SELECTOR switch 
in the CM position. The DIFF BAL. control may -need to be 
adjusted occasionally during regular operation (see “Operat- 
ing Considerations’ in this section). 


FILTER Switch 


With the FILTER switch set to IN, signals at the line 
frequency* are attenuated at least 50X (more than 30 db). 
The chart in Fig. 2-1 shows the effect of the FILTER switch 
when set to the IN position. The filter introduces an 


insertion loss of less than 15% to all frequencies above 
about 1 kc, 
about! KC 


GAIN ADJ. Control 


The GAIN ADJ. control is a front-panel screwdriver ad- 
justment for matching the gain of the Type 2A6] to slight dif- 
ferences in the deflection factors of different indicator units. 
The GAIN ADJ. control should be checked and/or adjusted 
every time the Type 2A61 is used with a different indicator 
unit (see “Operating Considerations’ in this section). 


POSITION Control 


The POSITION control provides vertical positioning of 
the display. Turning the control clockwise moves the trace 
up and counterclockwise moves the trace down. The red 
push-button on the POSITION control is a trace restorer. The 
trace-restoring pushbutton returns the trace to its original 
position if it is driven from the crt by a transient at the 
signal input, or introduced by operation of the controls. 
The neon indicator turns on whenever the display is moved 
or driven beyond the range of the POSITON control. 


OPERATING CONSIDERATIONS 


Signal Connections 


Whenever possible, make all signal connections to the 
Type 2A61 INPUT connector with the low-noise input cable 
*Line-frequency filters are available for 50, 60, and 400 cps. 
The 60-cps line-frequency filter is standard, and the 50- and 400- 
cps line-frequency filters are available on special request. 
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supplied with the instrument. If signal connections are made 
to the Type 2A61 with leads other than the supplied cable, 
be sure to use shielded cable. 


When making single-signal measurements, be sure to estab- 
lish a common ground between the chassis of the device un- 
der test and the Type 2A61. The common ground provides a 
reference for the voltage measurements. Use the shield of 
the input cable as the common chassis-ground connection. 
No ground connection is required in differential operation. 


Make sure any signal-carrying leads are positioned away 
from stray electrostatic or ac-magnetic fields that might 
induce voltages into the input circuit of the Type 2A6I. 
This is important because the Type 2A61 is a low-level, high- 
gain system where stray signals smaller than a_millivolt 
can cause serious measurement errors. 


The circuits under test should operate as closely as 
possible to normal operating conditions. Thus, the amount 
of loading that the input circuit of the Type 2A61 imposes on 
the circuit under test must be considered. This is especially 
true when the circuit under test offers a high source im- 
pedance (in the order of kilohms or higher). Each input of 
the Type 2A61 has an input resistance of 10 megohms, --1%, 
shunted by about 50 pf of capacitance. Due to the capacitive 
component in the input circuit of the Type 2A61, loading 
on the circuit under test increases with frequency. For 
example, the input impedance of the Type 2A61 with an in- 
put frequency of about 3000 cycles is 7 megohms; but with 
an input frequency of about 50kc, input impedance de- 
creases (loading increases) to about 60 kilohms. 


Also, it is important to note that shielded cable adds 
capacity to the input circuit of the Type 2A61. A few feet 
of shielded cable can increase input capacitance as much as 
150 pf. 


Setting the GAIN ADJ. Control 


The GAIN ADJ. control should be checked and/or ad- 
justed each time the Type 2A61 is used with a new or differ- 
ent indicator unit, and occasionally during regular operation. 
This will insure reliability of measurements. 


To set the GAIN ADJ. control proceed as follows: 


1. Plug the Type 2A61 into the left-hand plug-in com- 
partment of a Tektronix Type 560-Series oscilloscope and 
tighten the securing knob. Turn on the power and allow 
2 to 3 minutes for the system to reach operating tempera- 
ture. 


2. Free run the oscilloscope sweep at 2msec/div and 
connect a suitable patch cord between the oscilloscope cali- 
brator and the A terminal of the Type 2A61 INPUT con- 
nector. Set the oscilloscope calibrator for a 50 mv (0.05 
volt) output. 


3. Set the front-panel controls of the Type 2A61 as follows: 


INPUT SELECTOR A 
MILLIVOLTS/DIV. 10 
VARIABLE CALIB. 


FROM—.06 TO .1~ 
TO—.1 TO .3MC 


OUT 


FREQ. RESPONSE 


FILTER 
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4. With the POSITION control of the Type 2A61, check 


for exactly five major graticule divisions of deflection. If 
the deflection is not proper, set the GAIN ADJ. control. 


Setting the DIFF BAL. Control 


The DIFF. BAL. control (differential balance) should be 
set occasionally during regular operation of the Type 2A61; 
particularly prior to making critical differential measure- 
ments. 


There are two methods of setting the DIFF BAL. control: 
(1) by using the CM position of the INPUT SELECTOR switch 
and the internally supplied 5-volt, peak-to-peak, line-fre- 
quency signal or (2) using an externally applied signal iden- 
tical or similar to the specific signal you wish to reject in 
actual practice. Method number (2) will generally provide 
a better rejection ratio, since rejection ratio of the Type 
2A61 differs slightly with frequency. However, in many 
cases, it is not feasible to use a specific signal for setting 
differential balance. When this is true, use the first method 
described. 


To set the DIFF BAL. control per method (1), proceed as 
follows: 


1. Plug the Type 2A61 into the left-hand plug-in com- 
partment of a Tektronix Type 560-Series oscilloscope, and 
tighten the securing knob. Turn on the power, and allow 
2 to 3 minutes for the system to reach operating temperature. 


2. Trigger the oscilloscope time base from the line, and 
set the sweep rate to 10 msec/div. 


3. Set the front-panel controls of the Type 2A61 as follows: 


INPUT SELECTOR CM 

MILLIVOLTS/DIV. al 

VARIABLE CALIB. 

FREQ. RESPONSE FROM—.6~ 
TO—.1 TO .3MC 

FILTER OUT 


4. With the POSITION control of the Type 2A61, bring 
the display to the center of the graticule (use the trace 
restoring pushbutton if needed). Adjust the DIFF BAL. con- 
trol for minimum vertical deflection. One major graticule 
division of deflection with the MILLIVOLTS/DIV. switch set at 
.1 indicates a common-mode rejection ratio of 50,000:1 with 
a 5-volt, peak-to-peak, applied signal. If a minimum verti- 
cal deflection of 1 major division cannot be attained by ad- 
justing the DIFF BAL. control, the Type 2A61 needs calibra- 
tion (see section 5). 


To set the DIFF BAL. control per method (2), proceed as 
follows: 


1. Plug the Type 2A61 into the left-hand plug-in com- 
partment of a Tektronix Type 560-Series oscilloscope, and 
tighten the securing knob. Turn on the power, and allow 2 
to 3 minutes for the system to reach operating temperature. 


2. Free run the oscilloscope time base at a sweep rate 
consistent with the frequency of the signal that will be 
applied. 
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3. Set the front-panel controls of the Type 2A61 as follows: 


INPUT SELECTOR A—B 

MILLIVOLTS/DIV. “I 

VARIABLE CALIB. 

FREQ. RESPONSE FROM—.06~ 
TO—.1 TO .3MC 

FILTER OUT 


4. Apply the signal to both the A and B terminals of 
the Type 2A61 INPUT connector. This should be the signal 
to be rejected in actual application of the Type 2A61. The 
signal should be as near as possible to (without exceeding) 
5 volts, peak-to-peak. 


5. With the POSITION control of the Type 2A61, bring 
the display to the center of the graticule (use the trace- 


Signal applied to A INPUT 


restoring pushbutton if needed). Adjust the DIFF BAL. con- 
trol for minimum vertical deflection. One major division of 
deflection with the MILLIVOLTS/DIV. switch set at .1 indicates 
a common-mode rejection ratio of 50,000:1 with a 5-volt, 
peak-to-peak, applied signal. 


Setting the DC BAL. Control 


The DC BAL. control (de balance of the amplifier) may 
need setting occasionally during regular operation of the 
Type 2A61. Proper de balance minimizes trace shift when the 
MILLIVOLTS/DIV. control is moved from one position to 
another. 


To set the DC BAL. control, proceed as follows: 


1. Plug the Type 2A61 into the left-hand plug-in. com-. 
partment of a Tektronix Type 560-Series oscilloscope, and 
tighten the securing knob. Turn on the power, and allow 2 
to 3 minutes for the system to reach operating temperature. 


Resultant display 


Fig. 2-2. Waveforms showing differential rejection of a common-mode signal. Resultant waveform (c) shows only the difference between 


the two signals. 
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2. Free run the oscilloscope time base at a sweep rate 
of 2 msec/div. 


3. Set the front-panel controls of the Type 2A61 as 
follows: 


INPUT SELECTOR GND 
MILLIVOLTS/DIV. 5 
VARIABLE ~ CALIB. 
FREQ. RESPONSE FROM—60~ 

TO—60~ 
FILTER OUT 


4. With the POSITION control of the Type 2A61, bring 
the trace to the center of the graticule. 


5. Set the MILLIVOLTS/DIV. control to .01. 


6. Adjust the DC BAL. control to return the trace to 
the center of the graticule. Set the MILLIVOLTS/DIV. switch 
to .5, and repeat steps 4, 5, and 6 until .no further adjust- 
ment of the DC BAL. control is necessary. 


Differential Voltage Measurements 


Differential voltage measurements are made with the 
INPUT SELECTOR switch set to A—B, and the signals applied 
to the A and B terminals of the INPUT connector. Under 
this condition, only the voltage difference of the two signals 
is amplified and displayed on the crt. Common-mode signals 
(signals that are common in amplitude, frequency, and phase) 
are rejected and not displayed (see Fig. 2-2). Maximum 
common-mode rejection occurs when the MILLIVOLTS/DIV. 
switch is in the higher sensitivity settings (i.e., .5 through .01 
positions): 


Before making critical differential voltage measurements, 
be sure to check the adjustment of the DIFF BAL. control as 
described under ‘Setting the DIFF BAL. Control’ in this sec- 
tion. If possible, set the DIFF BAL. control with a signal 
as nearly identical as possible in frequency and waveshape, 
to the signal you wish to reject. 


When making differential measurements, be sure not to 
exceed the maximum input-voltage rating of +5 volts at 
either input of the Type 2A61. If this voltage is exceeded, 
the instrument will not perform properly. 


Frequency Response 


Upper and lower frequency limits of the Type 2A61 are 
variable with the FREQ. RESPONSE controls. This feature is 
useful in improving the signal-to-noise ratio of the display 
(see Fig. 2-3). However, if the FREQ. RESPONSE controls are 
not set properly, attenuation or distortion of the signal of 
interest may result. Remember that a square wave, for exam- 
ple, contains a wide range of frequency components. Thus, 
the effect of the FREQ. RESPONSE controls will be more 
pronounced on a square wave than with sinusoidal signals. 
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Fig 2-3. Double exposure showing improvement of signal-to-noise 
ratio through use of the FREQ. RESPONSE controls. Upper trace is 
with full bandwidth while lower trace is with bandwidth of 0.6 cps 
to 6 ke. 


The chart of Fig. 2-1 gives the effect of the FREQ. RESPONSE 
controls at various frequencies. 


The Line Frequency Filter provides selective attenuation 
to signals at or near the line frequency. The FILTER switch 
should be used with the same precautions as the FREQ. 
RESPONSE controis. When the FILTER switch is set to IN, 
avoid the tendency to apply too large a line frequency 
signal to the INPUT of the Type 2A61. Maximum applied 
voltages for the Type 2A6l are given in Section 1, 
Characteristics, and are applicable regardless of the setting 
of the FILTER switch. 


Applications 


The Type 2A61 is suitable for practically any applica- 
tion that requires measurement of low-level ac_ signals. 
The high input sensitivity and isolation from ground allows 
direct display of electroencephalographic or electrocardio- 
graphic impulses or input-output information relayed through 
a nervous system. 


The Type 2A61 is also suitable for direct measurement of 
outputs from dynamic strain measurement systems. It will 
display outputs from resistive, inductive, or capacitive 
bridges. Inputs from two bridges (one applied to the A in- 
put and the other applied to the B input) will allow measure- 
ment of strain at either of two points or the differential 
strain between two points. 


If your application contains high differential dc volt- 
ages or dc levels higher than the +5-volt maximum, use 
blocking capacitors in series with the inputs of the Type 
2A61. If the dynamic signal amplitude is large, a simple 
resistance divider may be needed bring the signal to a 
suitable level for measurement. 
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SECTION 3 
CIRCUIT DESCRIPTION 


Introduction 


Fig. 3-1 is a block diagram of the Type 2A61 circuitry. 
The input amplifier is a cathode-coupled voltage amplifier, 
with independent inputs. The INPUT SELECTOR switch selects 
the appropriate connection to each input for each mode of 
operation. Dc coupling is used from the inputs to the ampli- 
fier and within the input amplifier. The output of the input 
amplifier is ac coupled. 


A current regulator supplies constant current to the 
cathodes of the input tubes. A dynamic shunt voltage 
regulator maintains constant tube current by transferring 
cathode voltage variations, caused by common-mode signals, 
to the plate supply. 


The filter network consists of three RC filters which set the 
low and high-frequency cutoff and the line-frequency notch. 


The output amplifier is a three-stage dc-coupled amplifier. 
The output of the Type 2A61 is fed through the intecon- 
necting plug to the crt. 


The dec balance of the output amplifier is sensed by an in- 
dicator amplifier which lights a neon bulb when the im- 
balance is sufficient to drive the trace beyond the position 
control range. 


Signal output to one plate of the crt is fed to a trigger 
amplifier which supplies a trigger signal. This is fed 
through the interconnecting plugs and wiring of the indicator 
unit to the time-base plug-in, where it is used to provide in- 
ternal sweep triggering. 


INPUTS 


COMMON 
MODE TEST 
SIGNAL 


FILTER 
NETWORK 


Input Amplifier 


The input amplifier is a cathode-coupled amplifier with 
each side followed by an emitter follower and a collector- 
loaded transistor stage. The output signal is fed to the 
filter section. 


Signals are fed from INPUT SELECTOR switch SW401 
to cathode-coupled amplifier tubes V424 and V524. In the A 
position of the INPUT SELECTOR switch the grid of V424 is 
connected to the A INPUT connector and the grid of V524 is 
grounded. Q508 maintains a constant cathode current. A 
signal applied to V424 will alter the current distribution 
in the stage. For example, if V424 conducts more, V524 will 
conduct less. The result is that Q433 and Q533 are driven 
in opposite directions. R501 (INT BAL control) adjusts the 
cathode circuit resistance to correct for variations in bias. 


When SW401 is in the —B position, the grid of V424 is 
grounded and the grid of V524 is connected to the B INPUT 
connector. The action of the circuit is the same, but re- 
sulting outputs are inverted. 


In the A—B setting of the INPUT SELECTOR switch, both 
grids are connected to the INPUT connector; V424 to A and 
V524 to B. If a signal is applied to only one input and the 
other is held constant, the circuit action is the same as 
described previously. However, if a common-mode signal is 
applied (a common-mode signal is an identical signal at each 
input), both tubes attempt to conduct in the same direction. 
That is, the attempt to conduct is equal in both V424 and 
V524. However, since the total cathode current remains con- 
stant, neither tube can conduct signal current, and no signal 


OUTPUT 
AMP 


Fig. 3-1. Type 2A61 Block Diagram. 
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appears in the plate circuit. The cathode voltage will 
change, volt for volt, with the signal, maintaining the same 
bias on each tube and thus the same current. Therefore the 
only output that can appear in the plate circuit results from 
applying a differential signal which allows the balance of 
current through the tubes to shift. 


The contstant-current supply is provided by Q508. Zener 
diode D509 maintains a constant 75 volts at one end of 
R508. The emitter of Q508 is connected at the other end. 
Since the base of Q508 is connected to —12.2 volts, the 
emitter must operate essentially at —12.2 volts, which 
establishes a fixed current through R508. Any variation in 
emitter current will produce a relatively large voltage 
change at the emitter. This will change the forward bias 
at the emitter junction and return the current to its original 
value by restoring the emitter-base conditions. Thus, collec- 
tor current is a function of the current through R508, rather 
than collector voltage or load impedance. 


To increase the dynamic range over which common-mode 
signals may be rejected, and improve rejection without need 
for critical component balance, a dynamic plate-supply shunt 
regulator is used in the input amplifier. Resistors R430 and 
R431 are connected between the plate return of the input 
amplifier and the +300-volt supply. Operating current for 
the input amplifier passes through these resistors. Also 
connected to these resistors is the shunt regulator circuit, 
Q504 and Q514. The function of the regulator is to vary 
the plate-supply voltage in accordance with any variation in 
cathode voltage so that the tubes see a constant plate 
voltage. For example, a voltage rise at the arm of R501 
will lower the current through Q504 and through Q514. 
This will decrease the drop across R430 and R431 and increase 
the plate-supply voltage. D516 is a 120-volt Zener diode, 
allowing a low-impedance connection from the regulator 
circuit to the plate circuit with a 120-volt de offset. The gain 
of the regulator is adjusted to unity by R515 (DIFF BAL. con- 
trol) which feeds back some of the plate voltage shift to 
the input of the circuit. This circuit allows a common-mode 
dynamic range of 5 volts, with a rejection of better than 
50,000:1 without need for critical matching of circuit com- 
ponents. 


V424 and V524 are followed by emitter followers Q433 
and Q533, respectively, which drive Q434 and Q534 (the 
final stage of the input amplifier). The emitter circuits of 
Q434 and Q534 are connected through C437, R438, and 
R440. In the .5 to 20 positions of the MILLIVOLTS/DIV. 
switch, the gain is set by R440 (20 mv GAIN), which controls 
the emitter degeneration in the Q434-Q534 stage. R438 ad- 
justs for variations in emitter impedance. In the .5 to .01 
positions of the MILLVOLTS/DIV. switch, however, R440 
remains fixed in value and the gain is set in the output am- 
plifier stage. D437 and D438 serve as over-voltage protec- 
tion for C437. C437 provides ac stabilization against drift in 
V424 and V524. 


Filter 


A three-section filter network connects the input amplifier 
to the output amplifier. C445, selected by the TO sec- 
tion of the FREQ. RESPONSE switch, shunts the input am- 
plifer and determines the high-frequency response of the 
circuit. C443 and C543, selected by the FROM section of 
the FREQ. RESPONSE switch, set the low-freqency response. 
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A line-frequency filter, which may be switched in or 
out of the circuit with the FILTER switch, shunts the output 
amplifier. This filter, when the FILTER switch is set to IN, 
injects an out-of-phase signal at the line frequency to each 
input lead of the output amplifier. The filter is normally 
supplied for maximum rejection at *60 cps with greater than 
50:1 attenuation. 


The frequency characteristics of the filter networks are 
shown in Fig. 2-1. 


The high system-sensitivity may cause large transients 
resulting from switch operation or input signals to drive 
the trace off the crt. The large time constant in the low- 
frequency filter will then cause a long time delay before 
the trace returns. Depressing the push-button switch SW450, 
concentric with the POSITION control, will bleed off the 
capacitor charge and immediately return the trace to the crt. 


Output Amplifier 


The output amplifier consists of three stages of amplifi- 
cation, a trigger pickoff circuit, and an off-screen indicator 
light. 


Signals from the filter network are applied to the grids 
of the input stage V464A-V464B. Cathode degeneration is 
provided by R470. The value of R470 is selected with the 
MILLIVOLTS/DIV. switch. For switch positions between 
.01 and .5, the overall gain of the Type 2A61 is determined 
by R470. For settings between .5 and 20,:R470 remains fixed 
in value and the gain is determined by R440. R470 is 
paralleled by R479 and .01 mV GAIN control R579, which 
sets the ratios of deflection factor established by R470. 


The plate supply voltage of V464 is held at about +65 
volts by V484B. The grid voltage of V484B is fixed by R455 
and R456. The cathode of V484B must remain within a few 
volts of the grid, which holds the plate supply voltage for 
V464 nearly constant over a wide range of current. R459 
parallels V484B to provide a regulator shunt. 


Plate signals from V464 are coupled through transistor 
amplifiers Q474-Q574 to the output stage V484A-V584A. The 
two sections of VARIABLE control R482 introduce voltage 
division of the signal when moved away from the CALIB. 
position. 


V484A and V584A are coupled through pins 17 and 21 of 
the interconnecting socket to the crt vertical deflection plates. 
L484 and L584 are shunt-peaking inductances in the plate 
circuits of V484A and V584A. L483 and L583 are ferrite 
cores around the plate connections of the output tubes. They 
prevent high frequency oscillations which might be caused by 
the resonance effects of circuit capacitance and peaking in- 
ductances. The cathodes of V484A and V584A are coupled 
together through R585 and the GAIN ADJ. control R485. 
R485 controls the overall gain of the Type 2A61, and is 
adjusted to match the output to the deflection factor of the 
crt. The cathode return of V484A and V584A is through 
R489 and the POSITION control R488. R488 can vary the 
de balance of V484A and V584A to position the trace verti- 
cally on the crt. 


The dc balance of the output stage is also sensed by 
Q494. The cathode with the higher voltage drives Q494 


*Also available at 50 cps and 400 cps. 


through either D491 or D591. The emitter of Q494 is returned 
to a divider which stays at the average voltage of both 
cathodes. When the trace is beyond the position control 
range, the dc imbalance is sufficient to drive Q494, and fire 
the lamp B494. 


Trigger amplifier V584B is driven from the output of V584A 


Circuit Description—Type 2A61 


through voltage divider R586, R587, and R588. R588 (INT 
TRIG DC LEVEL) sets the division ratio so the output of V584B 
is zero when the trace is centered vertically on the crt. V584B 
is a cathode follower that isolates the output of V584A 
from the trigger circuits. The trigger pickoff signal is coupled 
through pin 11 of the interconnecting socket to the time- 
base unit. 
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SECTION 4 
MAINTENANCE AND 
TROUBLESHOOTING 


General Maintenance Information 


Preventive maintenance of the Type 2A61 is limited to 
periodic recalibration. The system should be recalibrated 
about every six months, or about every 500 hours of opera- 
tion, whichever occurs first. Recalibration is covered in the 
Calibration section of this manual. 


Repair and replacement of components in the Type 2A6]1 
is covered in the Maintenance section of the oscilloscope in- 
struction manual. 


Troubleshooting involves isolating the trouble to either 
the input or the output amplifier, and then locating the 
faulty component. Possible troubles are listed in Table 4-1, 
with causes and remedies. Typical circuit voltages are shown 
on the schematic. Measured voltages should be within 10% 
- of those shown. Before looking for trouble in the Type 2A61, 
be sure the indicator is working properly, particularly the 
power supplies. 


The best method for finding a faulty stage is to signal 
trace with a test oscilloscope. Signals from the oscilloscope 
amplitude calibrator can be applied and traced with the test 
oscilloscope. Here are some considerations that will help 
in tracing signals: 


1. Signals applied to the A input, with the INPUT SELEC- 
TOR switch in A, will appear in both channels when tracing 
with a test oscilloscope. This is because the signal is coupled 
through the cathode circuit of V424 and V524, and ap- 
pears nearly equal and opposite in channel B. The same is 
true for a signal applied to channel B only. The signals 
may not be exactly the same amplitude in both channels, but 
they will be present if the unit is operating properly. 


2. With the INPUT SELECTOR at CM, very little signal 
appears at the output of the input amplifier (measured at 
the collectors of Q434 and Q534). The signal at the collec- 
tor of Q508 drives the shunt regulator circuit. A signal 
very nearly the same as that at the collector of Q508 should 
appear at the junction of R431 and R432 if the shunt regula- 
tor is operating properly. This signal also appears at the 
plates of V424 and V524, and at the emitters of Q433 and 
Q533 when the system is operating properly. 


3. If the trace is off the crt, and cannot be returned with 
the POSITION control, there is dc imbalance in the output 
amplifier. This imbalance will cause position indicator 
B494 to remain lit. De imbalance that cannot be removed 
by adjusting the front-panel DC BAL. control is usually 
caused by a failure on one side of the output amplifier. 


TABLE 4-1 
Possible Troubles 


Symptom 


1. Poor common-mode rejection (about 
100:1 with INPUT SELECTOR switch at 
CM). 


2. MILLIVOLTS/DIV. control calibration 
appears inaccurate. (Also see symptom 5.) network. 


Also INT BAL. improperly ad- 
justed. See Calibration Proce- 


dure. 


3. Trace goes off the crt when MILLI- 
VOLTS/DIV. control is moved to higher 
sensitivity position. 


4. Poor common-mode _ rejection when 
making test, although properly calibrated. 
signal. 


5. Low gain in higher sensitivity settings 
of MILLIVOLTS/DIV. control, accompanied 


by poor common-mode rejection. 


6. Low signal or no signal on crt in A INPUT DC level exceeded. 


or —B: 


® 


Cause 


Input amplifier shunt regulator 
circuit not operating. 


Signal being attenuated by filter 


DC BAL. improperly adjusted. 


Common-mode signal limits be- 
ing exceeded either by ac or dc 


Type 2A61 needs recalibration. 


Remedy 


Turn INPUT SELECTOR to CM. 

Check with test oscilloscope for about a 
5-volt p-p 60-cps signal at collector of 
Q514. 


Set FILTER to OUT, and FREQ. REPONSE 
controls for maximum response. Check 
calibration with signal from oscilloscope 
amplitude caibrator. 


Try setting DC BAL. control according to 
procedure under ‘“'First-Time Operation’ 
in Section 2. 


Check magnitude of input signals with 
suitable measuring device. 

If signal is more than 5 volts peak ac 
or exceeds 5 volts from ground because 
of dc, common-mode rejection will be re- 
duced. 

Eliminate dc with a_ suitably installed 
capacitor outside the Type 2A61. 


Follow calibration procedure in Section 
5 of this manual. 

If no improvement, perform Test 1 of this 
table. 


Capacitatively couple to Type 2A61_ IN- 
PUT. Use low leakage capacitor. 
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SECTION 5 
CALIBRATION 


The Type 2A61 should be recalibrated about every six 
months or about every 500 hours of operation, whichever 
occurs first. 


Equipment Required 


1. Square-wave generator, risetime at least .1 usec, out- 
put adjustable to 100 millivolts peak-to-peak. Tektronix 
Type 105 Square-Wave Generator, 10XT pad 011-031, and 
50 Termination (Tektronix Part Number 011-045) recom- 
mended. 


2. Plug-in extension, Tektronix Part Number 013-034. If 
a plug-in extension is not available, the internal controls 
may be reached by removing the side covers from the 
oscilloscope in which the Type 2A61 is operating. 


The location of all internal controls is shown in Fig. 5-1. 


Procedure 


1. Install the Type 2A61 in the oscilloscope and allow the 
system to warm up for about 30 minutes. 


2. Set the controls as follows: 


FILTER—OUT 

MILLIVOLTS/DIV.—.2 
VARIABLE—CALIB. 

(FREQ. RESPONSE) FROM—.6 

(FREQ. RESPONSE) TO—.1 TO .3MC 
INPUT SELECTOR—A 


* 

3. Connect a 1-millivolt signal from the oscilloscope cali- 
brator to the INPUT connector and center the trace on the 
crt. Adjust INT BAL control R501 for maximum deflection 
on the crt. Maximum deflection will be obtained over a 
range of adjustment; set the INT BAL control at the center 
of this range. 


4. Set MILLIVOLTS/DIV. switch to .1 and INPUT SELECTOR 
switch to CM. Adjust front-panel DIFF BAL. control for 
minimum deflection. 


5. With the same settings as in step 4, adjust the INT 
BAL control for minimum deflection. This adjustment will 
be near the setting made in step 3. 


6. Set MILLIVOLTS/DIV. control to 2. Set oscilloscope 
calibrator for a 10-millivolt output. Set INPUT SELECTOR 
switch to A. Adjust front-panel GAIN ADJ. control for 
5 divisions of deflection on the crt. 


7. Set MILLIVOLTS/DIV. control to 20. Set oscilloscope 
calibrator for 100-millivolt output. Adjust the internal .01 
mV GAIN control, R579, for 5 divisions of deflection. 


8. Set calibrator for 1-millivolt output. Set MILLI- 
VOLTS/DIV. control to .2. Adjust the internal 20 mV GAIN 
control, R438, for 5 divisions of deflection. 


9. Repeat steps 6, 7, and 8 until 5 divisions of deflection 
are obtained in each step without further adjustment. R579 
and R438 should be very nearly centered when properly set. 
Be certain no other grounds are connected to scope. 


10. Set (FREQ. RESPONSE) FROM switch at .06 TO .1, 
and the TO switch at .1 to .3MC. Set the MILLIVOLTS/DIV. 
switch to 20. Connect the square-wave generator (use 10 kc) 
to the A Input and set the INPUT SELECTOR switch to A. 
Adjust the square-wave generator output for 5 divisions of 
deflection, and the sweep rate so that several cycles are 
displayed. Adjust C470F (located on the top of the MILLI- 
VOLTS/DIV. switch) for best square-wave response (minimum 
rolloff or overshoot). Disconnect the square-wave generator. 


11. Set MILLIVOLTS/DIV. switch to .1. Set INPUT SELEC- 
TOR to A—B and the oscilloscope calibrator for a 2-volt out- 


put. Connect the calibrator output to the A and B Input. 


Adjust C524, located at the front of the input amplifier 
chassis (small subchassis at bottom of unit) for minimum 
signal. If a plug-in extension is not available, you will 
have to place the Type 2A61 in the right-hand opening of 
the oscilloscope to gain access to C524, C524 can be adjusted 
using a 10ke sine wave input rather than the calibrator 
signal, if desired. This adjustment allows maximum rejection 
at the frequency of the calibration signal, up to 10kc. 


12. Set the INPUT SELECTOR to GND and the MILLI- 
VOLTS/DIV. switch to .5. Obtain a trace and center it with 
the POSITION control. Adjust the front-panel DC BAL. con- 
trol for no trace shift as the MILLIVOLTS/DIV. switch is 
moved back and forth between .5 and .01. 


13. Set the INPUT SELECTOR to A and the MILLIVOLTS/ 
DIV. switch to 5. Set the oscilloscope calibrator to 1 milli- 
volt and obtain an internally triggered sweep from the 
time-base, using ac trigger coupling. Center the trace on the 
crt with the POSITION control, and set the time base for 
dc trigger coupling. Set the internal INT TRIG DC LEVEL 
control for a stable time base trigger. 


NOTE 


If it is difficult to trigger the time base in the first 
part of step 13, set the MILLIVOLTS/DIV. switch 
to -.2. 
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PARTS LIST AND SCHEMATICS [Ramp 102 


SECTION 6 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local Tektronix Field Office. 


Changes to Tektronix instruments are sometimes made to accommodate improved 


components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. 
ordering parts, to include the following information in your order: 
any suffix, 


It is therefore important, when 


Part number including 


instrument type, serial number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or improved part, your 


ABBREVIATIONS AND SYMBOLS 


Front-panel adjustment or connector. 


local Tektronix Field Office will contact you concerning any change in part number. 


amperes mm millimeter 
binding head steel meg or M megohms or mega (10°) . 
carbon met. metal 
ceramic be micro, or 10°° 
centimeter n nano, or 10°? 
composition Q ohm 
cycles per second OD outside diameter 
cathode-ray tube OHS oval head steel 
counter sunk p pico, or 107'? 
diameter PHS pan head steel 
division piv peak inverse voltage 
electrolytic, metal cased plstc plastic 
electroyltic, metal tubular PMC paper, metal cased 
external poly polystyrene 
farad Prec precision 
focus and intensity PT paper tubular 
flat head steel PTM paper or plastic, tubular, molded 
fillister head steel RHS round head steel 
giga, or 10° rms root mean square 
germanium sec second 
guaranteed minimum value Si silicon 
henry S/N serial number 
hexagonal for 1 tera, or 10!” 
hex head steel TD toroid 
hex socket steel THS truss head steel 
high voltage tub. tubular 
inside diameter vor V volt 
incandescent Var variable 
internal w watt 
kilohms or kilo (10%) w/ with 
kilocycle w/o without 
milli, or 10-3 WW wire-wound 
megacycle 
SPECIAL NOTES AND SYMBOLS 
X000 Part first added at this serial number. 
000x Part removed after this serial number. 
*000-000 Asterisk preceding Tektronix Part Number indicates manufactured by or for Tektronix, 
or reworked or checked components. 
000-000 Part number indicated is direct replacement. 

‘/) Internal screwdriver adjustment. 
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387-0602-00 
333-0672-00 
366-0173-00 


213-0004-00 
366-0109-00 


213-0004-00 
131 -0206-00 


210-0559-00 
210-0941 -00 
366-0031 -00 


213-0004-00 
366-01 42-00 


213-0004-00 
366-0175-00 


213-0004-00 
366-0162-00 


213-0050-00 


FRONT GROUP 


Sy Sg cd 


a —SS at oo; 


PLATE, subpanel 
PANEL, front 
KNOB, INPUT SELECTOR, charcoal 
Includes: 
SCREW, set, 6-32 x 3/;4 inch HSS 
KNOB, plug-in securing 
Includes: 
SCREW, set, 6-32 x 3/14 inch HSS 
CONNECTOR, probe power 
Includes: 
NUT, brass, 9/14 hex, 7/14 hex, 7/14-28 
WASHER, CR steel 
KNOB, FREQ. RESPONSE, red 
Includes: 
SCREW, set, 6-32 x 3/;4 inch HSS 
KNOB, FREQ. RESPONSE, charcoal 
Includes: 
SCREW, set, 6-32 x 3/44 HSS 
KNOB, POSITION, charcoal 
Includes: 
SCREW, set, 6-32 x 3/14 inch HSS 
KNOB, POSITION, push button red 
Includes: 


SCREW, set, 2-56 x 3/1, inch HSS, allen head 
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FRONT GROUP (Cont'd) 


366-0031 -00 
213-0004-00 
366-01 42-00 
213-0004-00 
366-0173-00 


213-0004-00 
358-0075-00 
352-0008-00 


211-0031 -00 
210-0406-00 
210-0207-00 
210-0012-00 
210-0840-00 
210-0413-00 
406-0635-00 


213-0035-00 
210-0438-00 
337-0552-00 
210-0406-00 
210-0004-00 
210-0201 -00 
348-0004-00 
214-0052-00 


210-0406-00 
210-0004-00 


ow, mires - 


Neer eH Hi Nm, 


Nr 


RON. mI" NW . 


ee NO. 
a PART NO. eon net DESCRIPTION 


KNOB, VARIABLE, red 
Includes: 
SCREW, set, 6-32 x 3/,, inch HSS 
KNOB, MILLIVOLTS/DIV., charcoal 
Includes: 
SCREW, set, 6-32 x 3/4 inch HSS 
KNOB, FILTER, charcoal 
Includes: 
SCREW, set, 6-32 x 3/,¢ inch HSS 
BUSHING, brass, nickel plated, pot mtg 
HOLDER, melamine, neon bulb, single black 
Mounting Hardware For Each: {not included) 
SCREW, 4-40 x1 inch FHS 
NUT, hex, brass, 4-40 x 3/,¢ inch 
Pot Mounting Hardware: (not included) 
LUG, solder, pot, plain, 3/g inch 
LOCKWASHER, steel pot, int. 3/g x Y2 inch 
WASHER, steel 
NUT, hex, brass, 3/s-32 x V2 inch 
BRACKET, low capacity pot mtg. delrin 
Mounting Hardware For Each: (not included) 
SCREW, thread cutting, 4-40 x 4, PHS, phillips 
NUT, hex, brass, 1-72 x 5/32 inch (received w/pot) 
SHIELD, selector switch 
Mounting Hardware For Each: (not installed) 
NUT, hex, brass, 4-40 x 3/;4 inch 
LOCKWASHER, steel, internal, #4 
LUG, solder, SE #4 
GROMMET, rubber, °/g inch 
FASTENER, right w/stop 
Mounting Hardware For Each: (not included) 
NUT, hex, brass, 4-40 x 3/;¢ inch 
LOCKWASHER, steel, internal, #4 
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DIFFERENTIAL AMPLIFIER 


LEFT SIDE 


RIGHT SIDE 


385-0135-00 


213-0041 -00 
136-001 4-00 
136-0022-00 


213-0044-00 
337-0009-00 
136-001 4-00 


210-0413-00 
210-0840-00 
348-0004-00 
343-0086-00 
343-0064-00 


214-0387-00 
211-0507-00 
211-0510-00 
211-0504-00 
210-081 1-00 
210-0802-00 
210-0803-00 
385-0100-00 
210-0006-00 
210-0407-00 
136-0095-00 
136-0181-00 


213-01 13-00 
354-0234-00 
211-0513-00 
212-0557-00 
210-0457-00 
220-041 0-00 
337-0478-00 


211-0504-00 
210-0201 -00 
213-0044-00 
348-0003-00 
348-0006-00 
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DIFFERENTIAL AMPLIFIER 


DESCRIPTION 


— eS os , 


RA RDANNWWNNANN-— : 


2 
] 
] 
] 
] 
] 
] 


~—~— WwWR 


ROD, delrin, */1¢x 15/16 in. 
Mounting Hardware For Each: (not included w/rod) 
SCREW, 6-32 x 3/g in. truss, thread cutting 
SOCKET, STM9 
SOCKET, STM9S 
mounting hardware for each: (not included w/socket) 
SCREW, thread cutting, 5-32 x 3/\, inch PHS phillips 
SHIELD, tube 
SOCKET, STM? 
mounting hardware: (not included w/socket) 
SCREW, thread cutting, 5-32 x 3/;¢ inch PHS phillips 
Pot Mounting Hardware for each: (not included) 
NUT, hex, brass, 3/s-32 x Y/ in. 
WASHER, steel 
GROMMET, rubber, °/g in. 
CLAMP, capacitor mounting 
CLAMP, capacitor mounting 
mounting hardware: (not included w/clamp) 
GASKET, capacitor insulating 
SCREW, 6-32 x 5/16 inch BHS 
SCREW, 6-32 x 3/g inch BHS 
SCREW, 6-32 x 1% inch BHS 
WASHER, fiber, #6 shouldered 
WASHER, 6S x 5/;6 inch 
WASHER, 6L x 3/g inch 
ROD, nylon 
LOCKWASHER, internal, #6 
NUT, hex, 6-32 x 14 inch 
SOCKET, 4 pin, transistor 
SOCKET, 3 pin, transistor 
Mounting Hardware For Each: (not included w/socket) 
SCREW, thread forming, 2-32 x 5/14 in. RHS, phillips 
RING, Socket 
SCREW, 6-32 x */g inch, BHS 
SCREW, 10-32 x 2 inch, RHS 
NUT, keps, 6-32 x 5/16 inch 
NUT, keps, 10-32 x 3/g inch 
SHIELD, chassis, alum. 
Mounting Hardware: (not included w/shield) 
SCREW, 6-32 x 1%, in. BHS 
LUG, solder, SE 4 
SCREW, thread cutting, 5-32 x 3/;¢ in. PHS, phillips 
GROMMET, rubber, 5/6 in. 
GROMMET, rubber, 3/, in. 
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Fe PART NO. 


343-0002-00 


DIFFERENTIAL AMPLIFIER (Cont'd) 


mete ee NO. —— DESCRIPTION 


CLAMP, cable, °/;¢ in. plastic 
Mounting Hardware For Each: (not included) 
SCREW, 6-32 x 5/;¢ in. BHS 
WASHER, steel, “'D" type 
LOCKWASHER, steel, internal #6 
NUT, hex, 6-32 x 1% in. 
CHASSIS, Differential Amplifier 
CHASSIS, Differential Amplifier 
Mounting Hardware: (not included) 
SCREW, 6-32 x 5/1 in. FHS 100° CSK, phillips 
SCREW, 6-32 x 1, in. BHS 
CABLE HARNESS, Input Selector Switch 
CABLE HARNESS, chassis 
CABLE HARNESS, chassis 
Capacitor Mounting Hardware for each: (not included) 
GASKET, capacitor insulation 
NUT, hex, brass, 6-32 x 1% in. 
LOCKWASHER, steel, internal #6 
WASHER, 6S x 5/44 inch 
WASHER, fiber, #6 
GROMMET, polypropylene, snap in, 14 in. dia. 
LUG, solder, SE #10, long 
mounting hardware for each: (not included w/lug) 
SCREW, 10-32 x 3/g inch BHS 
LOCKWASHER, internal, #10 
GROMMET, rubber, 1/2 in. 
RING, securing, polyethylene 
LUG, solder, DE 6 
210-0202-00 LUG, solder, SE 6 
213-0044-00 SCREW, 5-32 x 3/¢ in. Pan H, thread cutting - 
- ete = POM 
mounting hardware: (not included w/pot) 
WASHER, % ID x %/g inch OD 
NUT, hex, 14-32 x 5/16 inch 
STRIP, ceramic, 7/;4 inchx9 notches 
strip includes: 
STUD, nylon 
mounting hardware: (not included w/strip) 
SPACER, nylon, %/32 inch 
STRIP, ceramic, 7/;¢ inch x 20 notches 
each strip includes: 
STUD, nylon 
mounting hardware for each: (not included w/strip) 
SPACER, nylon, %/32 inch 


211-0507-00 
210-0863-00 
210-0006-00 
210-0407-00 
441 -0413-00 
441 -0625-00 


Se 


211-0538-00 
211-0504-00 
179-0681 -00 
179-0678-00 
179-0975-00 
214-0282-00 
210-0407-00 
210-0006-00 
210-0802-00 
210-081 1-00 
348-0031 -00 
210-0206-00 
212-0507-00 
210-0010-00 
348-0005-00 
354-0068-00 
210-0204-00 


COINS 


rNYOAANNNN— 


210-0940-00 
210-0583-00 
124-01 48-00 


—o  , 


361 -0009-00 
124-0145-00 


361 -0009-00 


Mr NOs COND: Nis 
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re PART NO. 


211-0553-00 
211-0544-00 
210-0601 -00 
210-0478-00 
211-0507-00 


211-0530-00 
211-0544-00 
211-0530-00 
210-0601 -00 
210-0601-00 
210-0478-00 
210-0202-00 
211-0507-00 
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DIFFERENTIAL AMPLIFIER (Cont'd) 


SERIAL/MODEL NO. 


1_——o— oo oe, 


— aec prety a 


mounting hardware: (not included w/resistor) 
SCREW, 6-32x11/. inches RHS phillips 
SCREW, 6-32 x 3/4, inch THS phillips 

EYELET, brass 

NUT, hex., resistor mounting 

SCREW, 6-32 x 5/16 inch, BHS 


RESISTOR 


mounting hardware: (not included w/resistor) 
SCREW, 6-32 x 13/, inches BHS 

SCREW, 6-32 x 3/, inch THS phillips 

SCREW, 6-32 x 13/, inches BHS 

EYELET, brass 

EYELET, brass 

NUT, hex., resistor mounting 

LUG, solder, SE 6 

SCREW, 6-32 x 5/14 inch BHS 


DESCRIPTION 


RESISTOR 


Parts List—Type 2A61 
FLOATING CHASSIS 


s/n 101 - 986 


s/n 987 - up 


6-8 ® 


& PART NO. 


348-0040-00 


348-0039-00 
406-0399-00 


211-0507-00 
210-0803-00 
210-0006-00 
210-0407-00 
348-0040-00 
348-0007-00 


348-0039-00 
406-0399-00 


211-0507-00 
210-0803-00 
210-0006-00 
210-0407-00 
136-001 4-00 
136-0131 -00 


213-0044-00 
407-0203-00 


211-0507-00 
210-0803-00 
210-0006-00 
210-0407-00 
136-0095-00 
136-0181 -00 


213-0113-00 
354-0234-00 
124-01 45-00 


361 -0009-00 
210-0201 -00 
213-0044-00 
210-0259-00 
213-0055-00 
210-0259-00 
213-0055-00 
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FLOATING CHASSIS 


SERIAL/MODEL NO. 


1 NO 


— aS ea ee ee, 


— he) 


—a ee em eS RS KS OD: COUN ONO MK NO, RRM mK Ks KYO, BRNOK KKK 


SHOCKMOUNT, assembly 
each assembly includes 
SHOCKMOUNT, rubber 
BRACKET, shockmount 


DESCRIPTION 


mounting hardware for each: (not included w/shockmount) 


SCREW, 6-32 x 5/16 inch BHS 
WASHER, 6L x 3/g inch 
LOCKWASHER, internal, #6 
NUT, hex., 6-32 x 4 inch 
SHOCKMOUNT, assembly 
SHOCKMOUNT, rubber 
shockmount assembly includes: 
SHOCKMOUNT, rubber 
BRACKET, shockmount 
mounting hardware: (not included w/shockmount) 
SCREW, 6-32 x 3/;¢ inch BHS 
WASHER, 6L x 3/g inch 
LOCKWASHER, internal, #6 
NUT, hex., 6-32 x 4 inch 
SOCKET, STM9 
SOCKET, 5 pin 
mounting hardware for each: (not included w/socket) 
SCREW, thread cutting, 5-32 x 3/4 inch PHS phillips 
BRACKET, shockmount 
mounting hardware: (not included w/bracket) 
SCREW, 6-32 x 5/14 inch BHS 
WASHER, 6L x ?/g inch 
LOCKWASHER, internal, #6 
NUT, hex., 6-32 x 14 inch 
SOCKET, 4 pin, transistor 
SOCKET, 3 pin, transistor 
Mounting Hardware for each: (not included) 
SCREW, 2-32 x 5/16 in. Pan H, thread cutting 
RING, Socket 
STRIP, ceramic, 7/;4 inch x 20 notches 
each strip includes: 
STUD, nylon 
mounting hardware for each: (not included w/strip) 
SPACER, nylon, %/32 inch 
LUG, solder, SE4 
SCREW, 5-32 x 3/;¢ in. Pan H steel, thread cutting 
LUG, solder, #2 
SCREW, 2-32 x 3/44 in. Pan H steel, thread cutting 
LUG, solder, #2 
SCREW, thread cutting, 2-32 x 3/,;¢ inch, PHS, phillips 
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CHASSIS, floating 

CHASSIS, floating 

CHASSIS, floating 
mounting hardware: (not included w/chassis) 
LOCKWASHER, steel, internal #6 
NUT, hex, brass, 6-32 x 1% in. 

COVER, heat stabilizer 
mounting hardware for each: (not included w/cover) 
SCREW, 6-32 x 7/, inch BHS 

INSERT, heat stabilizer (not shown) 

CABLE HARNESS, input amplifier 

CABLE HARNESS, input amplifier 


10 | 441-0458-00 
44] -0626-00 
44]-0626-01 


210-0006-00 
210-0407-00 
200-0554-00 


1-NOOW.,. —-—— 


211-0516-00 
377-0103-00 
179-0679-00 
179-0976-00 


al eed ere 


384-0566-00 
384-0615-00 


212-0044-00 
131-0149-00 


211-0008-00 
210-0004-00 
210-0201 -00 
210-0406-00 
387-0581 -00 
351 -0037-00 


211-0013-00 
210-0004-00 
210-0406-00 


Parts List—Type 2A61 
REAR AND FRAME GROUP 


ROD, frame spacing 
ROD, frame spacing 
Mounting Hardware For Each: (not included) 
SCREW, 8-32 x Y, RHS, phillips slot 
CONNECTOR, chassis mt. 24 contact 
Mounting Hardware For Each: (not included) 
SCREW, 4-40 x 1/4, BHS 
LOCKWASHER, steel, int. #4 
LUG, solder SE4 
NUT, hex., brass, 4-40 x 39/6 in. 
PLATE, alum. rear plate 
GUIDE, plug-in, delrin 
Mounting Hardware For Each: (not included) 
SCREW, 4-40 x °/g RHS 
LOCKWASHER, steel, int. #4 
NUT, hex., brass, 4-40 x 3/4¢ in. 
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262-0521 -00 
262-0701 -00 


260-0480-00 
384-0268-00 
406-0750-00 


211-0507-00 
210-0803-00 
210-0406-00 
210-0004-00 
348-0004-00 
210-0413-00 
210-0012-00 
376-001 4-00 


210-001 2-00 
210-0840-00 
210-0413-00 
260-0483-00 


210-001 2-00 
210-0840-00 
210-0413-00 
260-0482-00 


210-0012-00 
210-0840-00 
210-0413-00 
260-0481 -00 


210-0012-00 
210-0840-00 
210-0413-00 


SWITCHES 


—e eS eS, ee 


— oo ot  , 


Pp) No SO SS Se th = 


SWITCH, MILLIVOLTS/DIV., wired 
SWITCH, MILLIVOLTS/DIV., wired 
Includes: 
SWITCH, MILLIVOLTS/DIV., unwired 
POT, shaft 
BRACKET, switch, alum. 
Mounting Hardware: (not included) 
SCREW, 6-32 x 5/16 in. BHS 
WASHER, steel, 6L x 3/g in. 
NUT, hex., brass 4-40 x 3/¢ in. 
LOCKWASHER, steel, internal #4 
GROMMET, rubber, 3/2 in. 
NUT, hex., brass, 3/g-32 x Y> in. 
LOCKWASHER, steel pot, internal °/g x Y/2 in. 
COUPLING, pot wire steel 
Mounting Hardware: (not included w/switch) 
LOCKWASHER, steel, pot, internal 3/g x 1/2 in. 
WASHER, steel 
NUT, hex., brass, 3/g-32 x Y in. 
SWITCH, FILTER, unwired 
Mounting Hardware: (not included) 
LOCKWASHER, steel, pot, internal 3/g x Y/ in. 
WASHER, steel 
NUT, hex., brass, 3/s-32 x Y in. 
SWITCH, INPUT SELECTOR, unwired 
Mounting Hardware: (not included) 
LOCKWASHER, steel, pot, internal %/g x Y/ in. 
WASHER, steel 
NUT, hex., brass, 3/g-32 x / in. 
SWITCH, FREQ. RESPONSE, unwired 
Mounting Hardware: (not included) 
LOCKWASHER, steel, pot, internal %/g x 1/2 in. 
WASHER, steel 
NUT, hex., brass, 3/g-32 x Y2 in. 


Parts List—Type 2A61 
STANDARD ACCESSORIES 


070-0328-00 MANUAL, instruction (not shown) 
012-0072-00 CABLE, input 
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NOTES 


ELECTRICAL PARTS LIST 


Values are fixed unless marked Variable. 


Tektronix 
Ckt. No. Part No. | Description 
BULBS 
B494 150-027 Neon, NE-23 
B494 Use *150-009 Neon, NE-2 Checked and aged 
B582 150-027 Neon, NE-23 
CAPACITORS 


Tolerance +20% unless otherwise indicated. 
Tolerance of all electroytic capacitors are as follows (with exceptions): 
3V — 50V = —10%, +250% 


51V — 350V = —10%, +100% 
351 V — 450V = —10%, +50% 
C424 281-509 15 pf Cer. 500 v 
C424 281-061 5.5-18 pf Cer. Var. 
C430 290-000 6.25 pf EMT 300 v 
C436 283-068 01 yf Disc Type 500 v 
C437 290-172 13000 pf EMC 2.5v 
C437 290-268 2000 pf EMT ZV 
C443A 283-555 002 pf Mica 500 v 
C443B 0025 pf l 
es *291.035 ae Timing Series 
C443E 2:5 pt 
C445A 5 pf l 
C445B 05 pf hie : 
CAASC *291 -037 005 pf Timing Series 
C445D 0005 pf 
C452 283-526 001 pf Mica 500 v 
C453 283-555 002 pf Mica 500 v 
C454 283-068 01 pf Disc Type 500 v 
C456 283-004 02 pf Disc Type 150 v 
C470F Use 281-060 2-8 pf Cer. Var. 
C476 281-544 5.6 pf Cer. 500 v 
C495 283-002 01 pf Disc Type 500 v 
C499 283-0003-00 0.01 pf Cer. 150 v 
C507 283-059 1 pf Disc Type 25 v 
C509 290-149 5 pt EMT 150 v 
C513 283-059 1 uf Disc Type 25v 
C516 290-149 5 ut EMT 150 v 
C524 281-061 5.5-18 pf Cer. Var 
C543A 283-555 002 pf Mica 500 v 
C543B 0025 uf | 
C543C A 025 pf eas , 
C5A3D 291-035 25 uf Timing Series 

C543E 2.5 pf 


Ol 
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UNCAL. 


10% 


1% 


10% 


10% 


1% 


1% 


10% 


1% 


10% 


S/N Range 


100-986 
987-up 


100-986 
987-up 


100-986 
987-up 


X987-up 
X1413-up 


100-986X 
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Ckt. No. 


C552 
C553 
C554 
C576 
C584 


D437 
D438 
D491 
D509 
D516 
D591 


L483 
L484 
L583 
L584 


Tektronix 
Part No. 


283-526 
283-555 
283-068 
281-544 
281-593 


152-095 
152-095 
Use 152-095 
152-101 
152-100 
Use 152-095 


276-507 
108-240 
276-507 
108-240 


.001 pf 
002 pf 
01 pf 
5.6 pf 
3.9 pf 


Silicon 1Né625 
Silicon 1Né625 
Silicon 1N625 
Zener 1N3041B 
Zener 1N3046B 
Silicon 1N625 


Core, Ferramic 
820 uh 
Core, Ferramic 
820 wh 


Capacitors (Cont'd) 


Description 


Mica 
Mica 

Disc Type 
Cer. 

Cer. 


DIODES 


75v, 1w, 5% 
120 v, Iw, 5% 


INDUCTORS 


Suppressor 


Suppressor 


RESISTORS 


Resistors are fixed, composition, 10% unless otherwise indicated. 


R402 
R403 
R420 
R421 
R424 


R424 
R425 
R430 
R430 
R430 


R431 
R431 
R432 
R432 
R433 
R433 


R434 
R434 
R435 
R435 
R436 
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302-102 
302-39] 
309-095 
302-101 
309-159 


323-271 
316-101 
308-082 
308-077 
308-0107-00 


308-235 
308-216 
302-273 
302-683 
301-334 
315-274 


309-235 
323-314 
309-201 
323-233 
303-153 


1k 
390 2 
10 meg 
100 © 
5k 


500 v 
500 v 
500 v 
500 v 


Prec. 
Prec. 
Prec. 
Prec. 


1% 
1% 
10% 
10% 


S/N Range 


100-986X 
100-986X 


100-986 


987-up 
X987-up 
100-986 
987-1313 
1314-up 


100-986 
987-up 
100-986 
987-up 
100-986 
987-up 


100-986 
987-up 
100-986 
987-up 
100-986 


©i 


Tektronix 
Ckt. No. Part No. 
R436 323-281 
R437 311-074 . 
R438 Use 311-0539-00 
R440A 323-107 
R440A 323-067 
R440B 309-419 
R440B 323-125 
R440C 309-315 
R440C 323-164 
R440D 309-348 
R440D 323-207 
R440E 318-073 
R440E 323-240 
R440F Use 309-036 
R440F 323-273 
R443 301-154 
R450 309-149 
R452 309-415 
R453 323-493 
R455 301-683 
R456 301-623 
R457 302-101 
R459 302-153 
R461 302-101 
R464 Use 323-289 
R465A,B 311-327 
R466 302-101 
R467 310-067 
R470A 309-420 
R470B 309-421 
R470C 309-422 
R470D 309-423 
R470E 309-424 
R470F 309-040 
R474 301-562 
R476 309-392 
R480 Use 309-226 
R481 316-471 
R482T A,B 311-330 
R484 305-273 
R485 Use 311-0153-00 
R488TT 311-352 
R489 Use 308-211 
R491 302-682 
R494 302-474 
R495 302-334 


tGanged with SW482. Furnished as a unit. 


® 


8.25 k 
5k 

150 2 
127 Q 
48.7 Q 


360 2 
196. 
845 Q 
499 Q 
2.47 k 
1.4k 


5.88 k 
3.09 k 
18 k 
6.8 k 
150 k 


1.2 meg 
2.67 meg 
1.33 meg 
68 k 
62 k 


100 Q 
15k 
1002 
10k 

2 x 500 2 


100 Q 
28.05 k 
261 Q 
543 Q 
1.43 k 


3.16k 
7.61 k 
56.5 k 


RESISTORS (Cont'd) 


Description 


Vo W 

Var 
25 Ww Var. 
VY. Ww 
Vy W 


Var. 


Var. 


Var. 


Var. 
5w 
Vow 
Vy W 
VY. Ww 
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+tConcentric with SW450. Furnished as a unit. 


S/N Range 
Prec. ilies 987-up 
COLLECTOR VOLTS X987-up 
20 MV GAIN 
Prec. IS 100-986 
Prec. USE 987-up 
Prec. YE 100-986 
Prec. A 987-up 
Prec. is 100-986 
Prec. is 987-up 
Prec. 1 100-986 
Prec. 1% 987-up 
Prec. USS 100-986 
Prec. 196 ‘ 987-up 
Prec. US 100-986 
Prec. G6 987-up 
ys 
Prec. 1% 
Prec. es 
Prec. evs 
5% 
5% 
Prec. WE 
DC BAL 
Prec. is 
Prec. 1% 
Prec. llis/s 
Prec. Ts 
Prec. IS 
Prec. ies 
Prec. s/s 
Des 
Prec. WA 
Prec. ies 
VARIABLE 
Sh 
GAIN ADJ. 
POSITION 
WW Sos 
100-986 
6-17 
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RESISTORS (Cont'd) 


Tektronix 
Ckt. No. Part No. Description S/N Range 
R495 301-184 180 k Vo W Sh, 987-up 
R497 308-107 1k 5w WW SOL 
R498 307-0057-00 5, i] VW 595 X1413-up 
R499 302-0224-00 220 k VW X1413-up 
R500 315-151 150 2 VU, Ww os X987-up 
R501 311-258 100 2 Var. INT. BAL. 
R504 302-683 68 k YW 100-986 
R504 303-273 27k lw S76 987-up 
R505 302-333 Sork Vo W 100-986X 
R507 302-151 1500 Vw 
R508 303-622 6.2 k lw Des 100-986 
R508 308-329 Ak 3w WW DG 987-up 
R509 303-162 1.6k lw BIk, 100-986 
R509 305-122 1.2k 2w Sh 987-up 
R511 302-0104-00 100 k Vw X1413-up 
R512 302-0154-00 150k YW X1413-up 
R513 302-151 150 0 Vow 100-986X 
R514 315-105 1 meg Vw Gf, X987-up 
R515 311-326 10k Var. DIFF. BAL. 100-986 
R515 311-306 2.5 meg Var. DIFF. BAL. 987-up 
R516 315-105 1 meg Vw 55 X987-up 
R517 301-393 39 k Vo W 5% _ X987-up 
R520 309-095 10 meg VW Prec. SS 
R521 302-101 100 2 Vo W 
R524 309-159 5k Vo W Prec. GE 100-086 
R524 323-271 6.49 k Vo W Prec. WS 987-up 
R525 316-101 100 2 Uw X987-up 
R533 301-334 330 k Yow ISS 100-086 
R533 315-274 270 k Vw Ih 987-up 
R534 309-235 9k Yow Prec. GA 100-086 
R534 323-314 18.2 k Vo W Prec. ns 987-up 
R535 309-201 2.85 k Vo W Prec. 1s 100-986 
R535 323-233 2.61 k Vo W Prec. U9 987-up 
R543 301-154 150 k Vo W D5 
R550 309-149 1.2 meg Vo W Prec. NS 
R552 309-415 2.67 meg VW Prec. ies 
R553 323-493 1.33 meg Vo W Prec. WG 
R561 302-101 100 2 Vo W 
R564 Use 323-289 10k Yo W Prec. les 
R566 302-101 100 2 Vy W 
R567 310-067 28.05 k lw Prec. 1% 
R576 309-392 20 k Yo W Prec. US 
R578 309-375 33.3 k Vo Ww Prec. V5 
R579 311-115 100 k Var. 01 MV GAIN 
R581 316-47] 4700, Vw 
R582 302-683 68 k Vow 
R584 305-273 27 k 2w N96 
R585 315-561 560 2 Vw 55 
R586 302-474 470 k Vo Ww 


6-18 or 


Tektronix 
Ckt. No. Part No. 
R587 302-184 
R588 311-061 
R589 304-333 
R591 302-682 

Unwired Wired 

SW401 260-482 
SW445A 
SW4A5B 260-481 


SW450t 311-352 
SW453 260-483 
SW470 260-480 
SW470 260-480 
SW482tt 311-330 


Q433 
Q433 
Q434 
Q434 
Q474 
Q474 


Q494 
Q504 
Q508 
Q508 
Q514 
Q514 


Q533 
Q533 
Q534 
Q534 
Q574 
Q574 


V424 Use 
V424 

VAQATTT 

V425 

V4A25TTT 

V464 


V484 

V524 Use 
V524 

V524tTT 

V525 

V525ttT 

V584 


*262-521 
*262-701 


151-098 

F15 1-151 
151-100 
151-0063-00 
151-100 
151-0063-00 


*151-059 
*151-087 
151-058 
*151-136 
151-058 
*151-136 


151-098 
*151-151 
151-100 
151-0063-00 
151-100 
151-0063-00 


*157-098 
*157-105 
*157-0106-00 
*157-105 
*157-0106-00 
154-413 


154-163 
*157-098 
*157-105 
*157-0106-00 
*157-105 
*157-0106-00 

154-163 


RESISTORS (Cont'd) 


Description 
180 k Yow 
250 k Var. 
Sak lw 
6.8 k Vw 
SWITCHES 


Rotary INPUT SELECTOR 


Rotary FREQUENCY RESPONSE (LOW) 
Rotary FREQUENCY RESPONSE (HIGH) 


TRACE RESTORE 
Rotary FILTER (Line Frequency) 
Rotary MILLIVOLTS/DIV. 
Rotary MILLIVOLTS/DIV. 


TRANSISTORS 


T1484 

Replaceable by 2N930 
2N2191 

2N2207 

2N2191 

2N2207 


Selected from 2N1893 
Selected from 2N113]1 
RT5204 

Replaceable by 2N3053 
RT5204 

Replaceable by 2N3053 


T1484 

Replaceable by 2N930 
2N2191 

2N2207 

2N2191 

2N2207 


ELECTRON TUBES 


5842, Checked 
7586, Checked 
7586, checked 
7586, Checked 
7586, checked 
12DJ8/8416 


6BA8 

5842, Checked 
7586, Checked 
7586, checked 
7586, Checked 
7586, checked 
6BA8 


tConcentric with R488. Furnished as a unit. 
ttGanged with R482A,B. Furnished as a unit. 
ttt Set of 4, checked and matched, 7586. 
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S/N Range 


INT. TRIG. DC LEVEL 


100-986 
987-up 


100-986 
987-up 
100-1559 
1560-up 
100-1559 
1560-up 


100-986 
987-up 
100-986 
987-up 


100-986 
987-up 
100-1559 
1560-up 
100-1559 
1560-up 


100-986 
987-1412 
1413-up 
X987-1412 
1413-up 


100-986 
987?1412 
1413-up 
X987-1412 
1413-up 


*f 


ry 


SW445A 


SW470 
FREQ. 
ponnn anna a [vetts7on}-———-—-—--- : oe ocean Se oe 
J | | | FROM | 
IF 4R IF IR ix 
| (LOW FREQ.) | 
| | | 
: : | ! | 
| | | 
| | | | | 
| | | 
| | 
| | | 
| ! | 
| | | | | 
| | | | | 
| | | | 
| | 
| l | 
) | | | | 
| | | l | 
| | 
| . | FROM FROM | 
TO EMITTER TOR565B TO R565A | COLLECTOR COLLECTOR | 
Q534 TO R438 DC BAL. Dc BAL. TORSS2 Q534 Q434 | TO R4S2 
| | | 
) | : 
| 
20 06 TO 
1% 
= | 
| 
| 
10 6U fe) fe) 
| 
| 
| 
| 
5 6% Oo | Oo 
| 
| 
| 
2 60% O O 
| 
| 
| 
i 600% 
| 
| 
MILLIVOLTS R543 | R443 
150K | 150K 
| 
| 
| 
| 
| 
| 
| 
| 
SW445B 
| FREQ. 
Z RESPONSE 
TO 
(HIGH FREQ.) 
SEE PARTS LIST FOR EARLIER 
VALUES AND S/N CHANGES OF 
PARTS MARKED WITH BLUE 
OUTLINE 
CMD 
165 
SpE AA(s PLUG-IN ATTENUATOR € FREQ. RESPONSE SWITCHING 


SS Se ee eee 


oo 


Tie as Sat T. ai 7 , yt 
oe « 
ie rt 


. 


. 


a? 


SWAOl 


INPUT 
SELECTOR 


~—-—-—-—--—-—-J-— 


aR 


' 
| 
| 
I 
| 
| 
| 
! 
! 
| 
! 
i 
! 
| 
I 
! 
I 
| 
| 
| 
| 


| 


IF 
| 


| 
| 
| 
l 
| 
| 


TYPE. ZAG! 


+300V 


+122 


R430 
3K 


R43! 
6.5K 


INPUT AMPLIFIER eae ee OUTPUT AMPLIFIER eeceemeie -12.2V = ‘: 
16 
+125V 758¢e 
an VI8IB 
426BA8 5 
R455 Z 
68K R457' 3 = 
Ke ey faa R459 
SWw450 isk 
c456 “BVA 
R456 pest das 


VSL 
157-098 


%*% SEE SWITCHING DETAILS 


PLUG-IN 


LINE FREQ. 
SO) 


133M 


QI39 
2N2/9/ |? 5 


RSIS 
ISO 


267M |1.33M 
200K |420k | 200k 


SEE PARTS LIST FOR EARLIER 
VALUES AND S/N CHANGES OF 
PARTS MARKED WITH BLUE 
OUTLINE 


TRACE 
RESTORE 
CONCENTRIC = 

WITH POSITION = 


SW 453 


BIiSiER 
LINE FREQUENCY 


r- 
| 
| 
| 
| 
| 
| 
| 
! 
| 


FREQ, 
RESPONSE 
TO 


Y284/6/ 
12Z2DT78 


RS64 
1lOK 


SW470 


| 
-—------- MIDEIVGETS/ ON a 


IMPORTANT: 
ALL CIRCUIT VOLTAGES WERE OBTAINED WITH A 
20,000N/vV VOM. ALL READINGS ARE IN VOLTS. 


VOLTAGE AMPLITUDE MEASUREMENTS, AS SHOWN, 

ARE NOT ABSOLUTE. THEY MAY VARY BETWEEN 
INSTRUMENTS AS WELL AS WITHIN THE INSTRUMENT 
ITSELF DUE TO NORMAL MANUFACTURING TOLERANCES, 
AND TRANSISTOR AND VACUUM TUBE CHARACTERISTICS. 


VOLTAGE READINGS wepe osraineo swas2 


UNDER FOLLOWING CONDITIONS: 


. . CENTERED 
GND 


TRAGE Ss 5m © ee es 8 
INPUT SELECTOR... - 
MILLIVOLTS/DIV.. . . 
PIGTER 6 fe ace oes > * 


—— = — 


—1O00V 


+300V | | 
L484 
S 820uh > 
R484 | | 
27K 
+185 17 
"L483 +125V | 
iC FERRITE ln 4 | 
9 +125V 
R481 
470 ==\s : : 
71—=y B494 (=) >F 
6|VI84A | 
Z2E BAS | 
R494 R425 >8s | 
470K 330K 
! | | 
12 
| +37 aid 
ae 
ADJ. 
| 
l R485 >6é 
| 5K | 
| 
| | 
| 
| lO 
| 
I3 | 
R565 
560 | 
14 
+37 
6 VSEIA | 
fh 72 6BA8 
R581 Ua5s 
| 470 
| 3} +125Vv 
| | 
WC L583 
! u® FERRITE | 
+185 
| | 
| R584 
| 27K | 
| 
QOS74 | 
| L584 R5a6 
2N2/9/ | B20uhI/e 470K 
: | 
| +300V R587 | 
| | 180K | 
VARIABLE 
INT TRIG R588 
DC LEVEL 250k @ 
68K | 


-100V 


MOUNTED ON REAR OF VARIABLE, 
OPEN ONLY IN CALIB POSITION 


= 


CMD 
16S 


DIFFERENTIAL AMPLIFIER 
S/N 101-986 


eee es INPUT AMPLIFIER Se I en oa OUTPUT AMPLIFIER sh ea 2 


+ 300V 

R430 
VK 

oo R431 
ara lh eK 


+122 


Sw4ol 


INPUT 
SELECTOR 
1 | | 
IR 2R IF 
| 

! 

1 

| 

! 

! 

| 

! 


KX VAIZS 
Tistays 
+125V 


OT mes R402 - 
IK 
LINE FREQ. R453 
5070 [szam [162m [324M 
raos [6070 [2.67] 133M [267M 
aoe 42007 [420k [200K [420k 
' SEE PARTS LIST FOR 
SEMICONDUCTOR TYPES 
TYPE 2A6Il PLUG-IN 


SW450 
TRACE 
RESTORE 
R434 CONCENTRIC 
1SB.2K WITH POSITION 
+100 
C437 | 
20,000 uf SW453 : 
FILTER mee 
| | LINE FREQUENCY 
R438 | 
150 | 
GAIN 


r- 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

20mvVv | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


! *R4I53 
1.33M 


ay 
| 
Lh 
st 
C445 ae) R450 
| 12M 
© | | ee) 
N | = 
On \ ‘R550 
4 | 1.2M 
l | 
I | 
! | 
| Pat 
| | 
| FREQ. 5 
RESPONSE] | 
TO 
al SW445B | | ¥R553 
1.33M 
| 
2 
UH 
| 
| | 
| 
| 
C543 oe | 
=) 
L an 
| 
| 
Sw47Cc 


SSeS ss= MiLVvOnsS hi ==——— = — 


IMPORTANT: 
ALL CIRCUIT VOLTAGES WE OBTAINED WITH A 
20,000n/v VOM. ALL REAUGS ARE IN VOLTS. 


VOLTAGE AMPLITUDE MEASURMENTS, AS SHOWN, 

ARE NOT ABSOLUTE. THEY M VARY BETWEEN 
INSTRUMENTS AS WELL AS ‘THIN THE INSTRUMENT 
ITSELF DUE TO NORMAL MAIFACTURING TOLERANCES, 
AND TRANSISTOR AND VACUU TUBE CHARACTERISTICS. 


SEE PARTS LIST FOR EARLI! 
VALUES AND SERIAL NUM 
RANGES OF PARTS MARKE 
WITH BLUE OUTLINE. 


ee as | 


| | | VOLTAGE READINGS tere osraines 
UNDER FOLLOWING CONDITIIS: 

c4g99 | THRACE lero estan pale - } CENTERED 

| qr INPUT SELECTOR... . GND 

| = | MILLIVOLTS/DIV, .. 4...) == (20 
FILTER: wisn ets CU teine ope es, OUT 


| 380¢ FLOATING CHASSIS | 
1S ELEVATED TO 


VS24< V52 
ys 


~t2.0v 


4715ma 


+125V 
VI8BIB 
V2 6BAB Ren 
R457 2 
100 — 
2 R459 - 
I5K V4A274 VAZS 
C456 
T° 
+65 +300V 6.3VAC 
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MANUAL CHANGE INFORMATION 


At Tektronix, we continually strive to keep up with 
latest electronic developments by adding circuit and 
component improvements to our instruments as soon 
as they are developed and tested. 


Sometimes, due to printing and shipping require- 
ments, we can't get these changes immediately into 
printed manuals. Hence, your manual may contain new 
change information on following pages. If it does not, 
your manual is correct as printed. 


TYPE 2A61 TENT S/N 1560 


CHANGE TO: 


Quah 
Qu74 
Q534 
Q574 


151-0063-00 
151-0063-00 


15=0065-00. ** 


1L51-0065-00 


PARIS LIST CORRECTION 


PADT 45 
PADT 45 
PADT 45 
PADT 35 


M9297/1265 


_ 
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TYPE 2A61 -- TENT. S/N 1413 Page 1 of 2 


PARTS LIST CORRECTIONS 


PARTS ADDED: 

chg99 283 -0003-00 Olen Cer 15Oey 
R498 307-0057 -00 Fee 1/2 w 5% 
R499 302-0224-00 220 k 1/2 w 10% 
R511 302-0104-00 100 k 1/2 w 10% 
R512 302-0154-00 150 k 1/2 w 10% 
CHANGE TO: 

vuok 

vhe5 

v52h *157-0106-00 7586 checked 

v525 
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TYPE 2A61 -- TENT. S/N 1413 


PARTIAL DIFFERENTIAL AMPLIFIER DIAGRAM 
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M9388 /865 


TYPE 2A61 -- TENT. S/N 987 Page 1 of 5 
TEXT CORRECTION 


Replace step 3 of the Calibration procedure with the following. 


4. Set: the INPUT SELECTOR to GND. Connect a de voltmeter between the col- 
lectors of Q434 and Q534. Short out C437 with a jumper. With C437 shorted, 
adjust INT BAL (R501) control for a zero volt reading on the voltmeter. Discon- 
nect the de voltmeter and the short across C437. Connect a 1l-millivolt signal 
from the oscilloscope calibrator to the INPUT connector of the plug-in. 


Add the following to the end of step 4. 


Disconnect the signal from the oscilloscope calibrator. 


Add the following immediately after step 4. 


4a. Set MILLIVOLTS/DIV. switch to .5 and the INPUT SELECTOR to A. From the 
Type 105 Square-Wave Generator, apply 6 divisions of 1-ke signal to the INPUT 
connector. Adjust COLLECTOR VOLTS (R437) control (located below Q533 on the 
right side of the small chassis near the bottom of the Type 2A61) for a flat top 
on the displayed waveform. Disconnect the Type 105 and reconnect the signal 
from the oscilloscope calibrator. 


Replace step 11 with the following. 


ll. Set MILLIVOLTS/DIV. switch to .1 and the INPUT SELECTOR to A-B. Set 
the oscilloscope calibrator for a 2-volt output. Connect the calibrator output 
to the A and B Inputs. Starting with Ch2h and C524 in equal amounts until a 
signal of minimum amplitude is displayed on the crt. It may be necessary to 
increase the intensity of the display to clearly distinguish the height of the 
spiking on the waveform. 


If a plug-in extension is not available, you will have to place the Type 
2A61 in the right-hand compartment of the oscilloscope to gain access to Cheah 
and C524. chook and C524 can be adjusted using a 10-kc sine-wave input rather 
than the calibrator signal, if desired. This adjustment allows maximum rejec- 
_tion at the frequency of the calibration signal, up to 10 kc. 


M8883 /1264 


TYPE 2A61 -- TENT. S/N 987 


REMOVE : 


C513 
D437 
D438 
R505 
BOLD 


CHANGE TO: 


chek 
C437 
Q433 
Q508 
Q514 


Q535 
RuOk 
R440 
R431 
R432 


R444 
R434 
R435 
R436 
R4LOA 


R4LOB 
R4LOC 
R4LOD 
R4LOE 
R4LOF 


283-059 
152-095 
152-095 
502-553 
302-151 


281-061 
290-268 
151-151 
151-136 
151-136 


151-151 
beaver 
308-077 
308-216 
402-683 


315-274 
323-314 
De9-25)5 
323-281 
323-067 


De5-125 
325-164 
3235-207 
323-240 
325-275 


ee 
Silicon 
Silicon 
Does 
L507 2 


5.5) = 18: pr 
20,000 uf 
Silicon 
2N3053 
2N35053 


Silicon 
6.49 k 
1k 
6k 

68 k 


270 k 

18.2. 
261A 
8.25 k 
48.7 9 


196 2 
499 2 
Pele 
3.09 k 
6.8 k 


PARTS LIST CORRECTIONS 


Page 2 of 5 
Disc Type 2D; 
1N625 
1N625 
1/2 w 
1/2 w 
Cer. Var. 
EMC eo. Ov 
NPN 
NPN 
1/2w Prec 1% 
aw WwW 5% 
5 w WW 5% 
1/2 w 
1/4 w 5% 
1/2 w Prec 1% 
1/2 w Prec 1% 
1/2 4 Prec 1% 
1/2 w Prec 1% 
1/2 w Prec 1% 
1/2 w Prec 1% 
1/2 w Prec 1% 
1/2 w Prec 1% 
1/2 w Prec 1% 


M8883 /1264 


TYPE 2A61 -- TENT. S/N 987 Page 3 of 5 


PARTS LIST CORRECTIONS 


R504 303-273 - 27 lw 5% 

R508 308-329 4k 3w WW 2h 

R509 305-122 eesk 2w 54 

R515 311-306 2.5 meg Var. 

R524 323-271 6.49 k 1/2 w Prec 1% 

R533 315-274 270 k 1/4 w 5% 

R534 323-314 1oe2 k 1/2 w Prec 1% 

R535 323-233 2.61 k 1/2 w Prec 1% 

Sw4.70 260-480 *262-701 Rotary MILLIVOLTS /DIV. 
— vheok *157-105 7586 (checked) 

v524 ¥#157-105 7586 (checked) 

ADD: 

R425 316-101 100 2 1/4 w 

R437 311-074 Sas Var. 

R500 215-151 150 Q 1/4 w 5% 

R514 315-105 1 meg 1/4 w 5% 

R516 315-105 1 meg 1/4 w 5% 

R517 301-393 39 k 1/2 w 5% 

R525 316-101 100 2 1/4 w 

vhe5 ¥*157-105 7586 (checked) 

V525 ¥157-105 7586 (checked) 
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TYPE 2A61 -- TENT. S/N 987 


PARTS LIST CORRECTIONS 


CHANGE TO: 

BYO4 *150-011 Neon, NE 2 Checked and Aged 
R495 301-184 180 k 1/2 w 5% 
ADD: 

Cyos + 283-002 One. Disc Type 500 v 


-+ Added between ground and the junction of R494, R495, and the collector of Qugk. 


Addendum M8883/165 


TYPE 2A61 TENT SN 1680 
TEXT CORRECTION 
CALIBRATION, Page 5-1 


Change Step 4 of the procedure to read as follows: 


4. Set MILLIVOLTS/DIV switch to .1 and INPUT SELECTOR switch to CM. 
ae Adjust front panel DIFF BAL control for minimum deflection. 
b. Adjust INT DIFF BAL control for minimum deflection. 
ec. Readjust front panel DIFF BAL for minimum deflection. 
d. Readjust INT DIFF BAL control for minimum deflection. 
e. There is interaction between these controls. Adjust the 
two until minimum deflection is seen. 
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TYPE 2A61 TENT SN 1680 


PARTS LIST CORRECTION 


CHANGE TO: 
B4gy - 150-0058-00 Bulb, neon, Tek Spec 
B582 _ 150-0030-00 Bulb, neon, NE-2V 
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TYPE 2A61 TENT SN 1680 


PARTS LIST CORRECTION 


REMOVE: 
R517 301-0393-00 39 ko 1f2w 5% 
ADD: 
R503 311-0010-00 2.5 ko Var 
CHANGE TO: 
C507 290-0134-00 22 uF EMT 15 Vv 
R504 301-0223-00 22 kn 1/2w 5% 
R507 302-0222-00 2.2 kN 1/2 Ww 10% 


SCHEMATIC CORRECTION 


CSI6 


R504 
2ek INT DIFF 
BALANCE 
Q504 
Q5/4 


PART DIFF AMPLIFIER 


M10450/466 


ASC. TSA 


go gers AM ial an RB Ti i Pik phe me ee ee s 
hu: int i : ‘ Wy, a : > 3 — a i f ] nad = a i 
Oey La ha a Ne re = : aap eee eed 
a me 4 + a, t ; 
wt Ge fo NS 4 2 ~~ i's + cee cer 
2 ee ee il iss SU OE SD E wa ame 


Chal 
‘ 


ie 


se 


a 


JOB NUMBER 


DATE SHIPPED 
deer fe hee 


OFF CD} REFERENCE NUM 


INSURE 


ae 


of GECREIUA 


sc cD 
TAX 


STATE 
TG.CODE] TERMS |FIELD ENGINEER 
COLL. 
a ae ten Ee Ltt 


es NO. 
thy WD s 


é 


e: 


SERVICE RECORD 


UYER 
CUSTOMER P.O. # 


TEKTRONIX, INC. 
OC/FCS 


CUSTOMER NO. 


SERIAL NO. 
SHIP VIA 


¢ -5-7L 


TYPE / TEK NO. 


LA CI 


DATE RECEIVED 


Ss 
H 


ie) 


Q 
lu 
Q 
ra 
ih) 
e 
ad 
tu 


USED 


QTY. 
/ 


TEKTRONIX NUMBER 


CIRCUIT SYMBOL. 


v4~t29¢ VS2¢ 


UY4Y25 


DESCRIPTION 


UNIT 
PRICE 


157-CfOt-OC 


UsEA5 


WY 
lJ 
0) 
z 

0) Y 
be -O x 
lad ran} ai O 
GO SO 
ou = a) 7a 
4 2/7 @ 
Fi 8 
am ke 09) 09) 
LD RN Nae 
rik ay 


ve 
Ae 


TOTAL CHARGES 


3 Af o7. 


aN 


< 
Svat er ST 
Palle Maat SOS 
Ae eRe Ves {y ~~ 
Ree Sire 
ENE vi Rohth ; 
5 * bs _ Nv 
RUS See Prot a 
ye es n 
eres ies e 
a SSITy 7G SU aye Be 
ates - = eee 
"Ay oS eee 
Pony p Sat aad inl 
Ne oer ig, ition a? 
Poke ‘ Awd epee s a 
pba Zo ES Me net oes 
Se et eee ¢ a 7 - 6% Rd eT ? 
RHODRI Rene Hie auth 
Rn pee a Ore, Sens ott ney 
SA yt hae RS PR RAS PEE DY I 
i oa 4 at Reet ee Ape 
WW i got a Pe pe aye PD ocd 
Fee CO St af, me ie 
Sd Ch FARR Ne BENS 
AR we A ee € ash 
Hak Ct Cu eK hha GEIS 
Sa ater en ay oe 
Be Ree ES SBMS 
025m eh NE ‘ys "tian on Te 
ERC ES aD a test ERY, 
Nolte wr. yee ed 5 oe eee ON 
Lan tee ees 
Rhee ONY Rs Sor ( x R, 
SPs Ht rey ait ed 
Pye vey Ary hs i SA 
7S FA Kei tan i 
Pe WY, 5 we Re ana yy 
Belge 2 EAS ye SI I Cert Lk fh 
Ae, sad ES ye rs Coe! ek pce 
8 e 22 Sees *% ote A 
sy ore ve Fe vhs on ‘2 
re SANT Fre Ta. a) 
ok, eltett at se ayi ee Si. 
: SSUNF oors 


a 
¥ 
Api 
avatar / 


aig 


CUSTOMER COPY - NOT 
AN INVOICE 


8-820 (174) ®L 


’ 
wey.) 
‘ 


ae 


*) 


. 


oA 


A 


4 te re a : i, ; b ai . vie 


i 


ity 


He) 


i 


Red 
" 


ess 


oe 
sree 


